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The Loess Plateau is one of the most severe regions with the soil and water loss of 43 x 104km2, e.g. 
every year the soil loss quantity reach to 40x 1081. In the Loess Plateau Region, the climate is arid but in 
summer there are intensive rainfalls with short duration. Because there the terrain is fragment with loosen 
surface soils and dens popUlation up to 73personslkm2, the soil erosion is serious. The Loess Plateau locates 
at the edge of East Asia monsoon zone, the climate here is arid and unstable, with the trend of warm and dry. 
And the district is the key area of ecological construction region; the reasonable ecological construction 
strategy is needed urgently. 
1 General Situation of the Basin 
The Malian River is a tributary of the Jinghe River, as well as the tributary of the Yellow River. The 
control area at Yuluoping Gauging station is 190 19km2. The basin is one of the serious soil erosion regions 
on the Loess Plateau, with the annual runoff of 4.673 xl08m3 , the annual sediment exported of 1.317x 108t, 
the erosion modulus of 9625t/Ckm2'a)o 
2 Hydrological Change of the Malian River 
Table 1 lists the annual precipitation, annual runoff, annual sedimentation and the erosion modulus for 
the 5 rivers on the Loess Plateau. In average, the erosion modulus of the 5 rivers is 5058 tlCkm2'a), the annual 
sediment exported is 4.67x 108t, which accounts to 58.4% of the sediment flow into the Yellow River, which 
is 8x 1081. 
Tab.1 The hydrological characteristics of the 5 rivers on the Loess Plateau 
area annual annual erosion record 
nver gauge Ckm2) runoff sediment modulus period 
Cl08m3) C 108t) C 104t1km2'a) 
Wuding Chuankou 30217 12.0 1.22 4038 1957-1999 
Yanhe Yan'an 3820 1.35 0.35 9222 1965-1999 
North zhuangtou 25154 8.24 1.00 3980 1939-1999 
Luo 
Malian YUluoping 19019 4.67 1.32 6825 1955-1999 
Jinghe Yangjiaping 14124 7.31 0.787 5571 1956-1999 
Since 1950's, the hydrological regime of the 5 rivers have been changed a lot. In table 2, the comparison 
is made between 1960's and 1990's for precipitation, runoff and sediment. From Tab.2 and Fig.l, it can be 
seen that the decrease of precipitation for the 5 basins is not evident, the decrease of runoff is evident, the 
sediment exported in fIrst 30 years decrease continuously, but in 1990's it increase signifIcantly. 
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F i g . 1  C h a n g e  o f  p r e c i p i t a t i o n ,  r u n o f f  a n d  s e d i m e n t  o f  t h e  5  r i v e r s  
T h e  p r e c i p i t a t i o n ,  r u n o f f  a n d  s e d i m e n t  a r e  l i s t e d  i n  t a b l e  3 .  F r o m  t a b . 3 ,  i t  c a n  b e  s e e n  t h a t  t h e  a n n u a l  
a v e r a g e  p r e c i p i t a t i o n  h a s  a  t r e n d  o f  d e c r e a s i n g ,  t h e  a n n u a l  r u n o f f  f l u c t u a t i o n  h a s  a  t r e n d  o f  i n c r e a s i n g ,  b u t  
t h e  s e d i m e n t  r e a c h  m a x i m u m  i n  1 9 9 0 ' s .  A n d  t h e r e  e x i s t  s o m e  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  a n n u a l  
p r e c i p i t a t i o n  a n d  a n n u a l  r u n o f f  w i t h  t h e  c o e f f i c i e n t  o f  0 . 6 9 ,  b e t w e e n  a n n u a l  p r e c i p i t a t i o n  a n d  a n n u a l  
s e d i m e n t  w i t h  t h e  c o e f f i c i e n t  o f  0 . 4 8 ,  a n d  b e t w e e n  a n n u a l  r u n o f f  a n d  a n n u a l  s e d i m e n t  w i t h  t h e  c o e f f i c i e n t  o f  
0 . 8 7 .  A l l  t h e  c o r r e l a t i o n s  r e a c h  t h e  t - t e s t  w i t h  s i g n i f i c a n c e  o f  0 . 0 0  1 .  I t  i s  s h o w n  t h a t  t h e  t h r e e  c o r r e l a t i o n s  a r e  
p o s i t i v e  c o r r e l a t i o n s  a n d  h a v e  t h e  s y n c h r o n i z e d  f e a t u r e .  I n  M a l i a n  R i v e r  B a s i n ,  t h e  i m p a c t s  o f  h u m a n  
a c t i v i t y  e x c e e d  t h e  e f f e c t  o f  c l i m a t e  c h a n g e ,  w h i c h  b r i n g  a b o u t  n e g a t i v e  i m p a c t  o n  t h e  e c o l o g i c a l  
c o n s t r u c t i o n .  S u c h  t h a t ,  t h e  r e a s o n  s h o u l d  b e  f i n d  o u t ,  a n d  t h e n  c o u n t e r - m e a s u r e s  s h o u l d  b e  e s t a b l i s h e d .  
T a b . 3  C o m p a r i s o n  o f  s e d i m e n t  f o r  d i f f e r e n t  p e r i o d  i n  M a l i a n  R i v e r  B a s i n  
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If taken the runoff which may carry 108t of sediment as the index of sediment production, then the 











Sediment production of Malian River and other four rivers 
1960-1969 1970-1979 1980-1989 1990-1999 3:fZ:f$] 
3.53 3.64 4.67 2.91 3.55 
7.08 7.50 10.14 5.89 7.18 
0.50 0.49 0.46 0.49 
Since the 1950's, the hydrological regime has been changed a lot, the impacts caused both by climate 
change and human activity. The change will be continued henceforth, the counter-measures should be studied, 
so that the change may be developing along the direction benefit to the human society. The difficult problem 
lies in distinguish the tow factors. In the plan of the Yellow River study, observation of vapor flux is one of 
the items in the study, which will benefit the large scale simulation of hydrological processes. It is suggested 
that the simulation should be forward step by step, which means that the simulation begin from the Malian 
River Basin, and then to the Weihe River, fmally to the middle reaches of the Yellow River. On these bases, 
the factors which cause the impacts can be distinguished, the counter-measures proposed can be reasonable. 
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